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5fl«.^-3i)^- 511 Cfol^tro} o}^ oj-g-3]. jl^S. ^# U o V 

^ ^-7><y^>° 0 i- a^** {DENSE WAVELENGTH DIVISION MULTIPLEXING-PASSIVE OPTICAL 

NETWORK USING SELF- INJECT I ON LOCKING OF FABRY-PEROT LASER DIODE} 

51 5tt ^o\] ^ Sj-^ n]e^ tilA> -HHJ-g- q^vfl 

£ 6£- AWG eHJ^ ^/^E^a^ ^ ^-g; M-E^>a 

100 : ^°o v 71^1^- (Central Office) 

110 : *fll ^^17] 120: afli ^7l 

130 : *1]1 ^^/tq^E^l-^A-1 ho : *fl2 ^ 

150 : *fll 4^ *]&\ 200 : 7l*l ^-(Remote Node) 

210 : *\}3 ^/^BH-SM 220 : *l]2 ^ 

300 : 7><y^1- ^^^"^1 (Optical Network Unit) 
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310 : *fl2 &*\7) 320 : 7fl2 

330 : *fl4 ^Hl/cl^EH-Sj^ 

<16> JL^S. ^3 ^-7>°g^]-^- Al^eflofl ^ % o.^ , 

^1 s}--! -f-^fl H^f-I- 3t) = ^Al^ o.s^ efl 

211^.21-^1^- eflol^ t}o]£.j=cq o]^ o].g.*V j^gs. q-^HVAl 

<17> ^^y- ^-3*1 ^7}i5}3L 3l±r %7}<$X}^ 7)^^\ ^$\3.$r #tfl^ ^n]z]o] x\ 

21^ tfl-§-^ ^El^l *ll^ tr^h °1S ^Sfl, #tfl<* 7>^^> 

<is> ^fl °]-%-s\tt ^7><y^> ^ # 7H> T^l^ol ^§-^§ ^-7><y^K>(P0N: Passive 
Optical Network)^- >H«1^ ^1^>^1 f^J- 7)x] ^-(CO: Central Office)^ ^iu4<y 7> 
°U^> ^^r^-^KONU: Optical Network Unit)l^§- Sl*\ ^-g- #^}<L> 
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±3, ^*rfe «<H4.9_5>| ( #°o V 71*1 7> < a^>l-2l o]^ ^l^ofl 

*1^ 7l*l^-(RN: Remote Node)?r*l^ ^ Trunk fiber)3. ^^r^- *1^ 7l*l^ 

°1H ^ 7>^*> ^#*l? r *l*r 7flt ^-^-(Distribution fiber)S 

<i9> ois^tr ^-7><a^> n oHP0N)^- ^S^l zjoll- a^s^ji ^^s.^ 

7>^*>#ol ^71 ^u] uj-g-^- #<a ^ omej. #i4|h$|H 

< 20 > ^-7><g*>^ f^H-Sl Br^^% v tff^^ *r**l ^7>^*>«J-(WDM-P0N: 

Wavelength Division Multiplexing-Passive Optical Network)^- A *H1 ^1 ^-§-^^1 

x|tflt- cflwitr ^Hitii 7>*a^o.s ^-a- ^jl $xsl^, ^«i^ ^-cfl^ 7>«a*>si # 

7H 4^ ^ #3°1 ^fl^7} igjlJElS iH} 7>^^Hl7l] tfl-g-ig= ^ 

*)1^ ^ ji^je cf#^ ^-7><a*>^-(DWDM-P0N: Dense 

Wavelength Division Multiplexing-Passive Optical Network)^! ^-^S. s^-^JL $X^\. 
<2i> £ 1-8: ^sflsl Ji^£ 4^^" ^HHl *r*^ #7}<y*KV A^^o} 

°<J" 71^1^(10)^1^ A 7><a*>ofl7fl aJS tr€- Sr## ^>M-^ W^l 

*fl CflolE-1* ^AHl aJv^CLSAi A °l-8-«M *<K V Cll 

<22> ZLE^M-, ^lH^tr -H^E. Sf^^-^ Cf^aj-^l 3g- 7 |.oj ^.nj- A^B^ A ^ 
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3Etr ^^EHHxr 91^ 4#(*im)44 ^i^^}7l fl*H nfl o. ^o. 

^- £-5. ?qi^r eflo]^ 4o]^.c( DFB LD: Distributed Feedback Laser Diode)4 Q 

< 23 > Str, Jl^i 4^^- 4^ H o V ^ ^-S-^ °fl-f ^ ^ 

33] H ^#-8: 7>x]^ Af-g-sj-71 ^^-°fl ^ 4^ °J^5r(-&£ °J^4, ^4 

^§fl ^-7>^o] ^j-i-o] a^sh yl-g-^l €4^ 

^o] olo^, Z}- 7]-<y^H7ll 4^4 t^llt S^tb im°-5L ^*fl°> srf^l 

fe-S-l-ol ^44<H 514. 
<25> ^^-^^("A low cost WDM source with an ASE injected Fabry-Perot 

semiconductor laser", IEEE Photonics Technology Letter, Vol. 12, no. 11, 
pp. 1067-1069, 2000 HI ^ f^ e v ?}*\ ^"4 7>^4 ^%o_3, 44" 

(ASE: Ampli-fied spontaneous emission) ^ *\7\2\ 2)1 eflo]^ cfo]^c.(F-p 

LD: Fabry-Perot Laser Diode)* 4-§-*Kn., 7 }^o\]*\ 7><£ 7>^ 

4 3^r#*14 5flti.e]-5ll* 3H4 4°l^°fl ^r^H 3H4 4°l£-^ 

#^ 4^ *><g «j-#^-4 ^<atr 4 ; shi ^-a- °l*r "si*^ 3-59 

(Injection Locking)' °14 1r)4^ 31 3H4 4°l-2-^» £-3. 4 

°1^.^4 ^S-BS. tr^f-E^ ^7}^^ ^iS-ir ^ 
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*Rr 7fl*13<H olcf. ZL^uf, °1 3 tr Aj^efl ^ ^ o. ^oj- 7 l*l^ofi 

<26> £E.tr, 'vin^-nK "Upstream traffic transmitter using inject ion- locked 

Fabry-Perot as modulator for WDM access networks", Electronics Letters, Vol.38, 
No.l, pp. 43-44, 2002 Hl^ f^ 0 > 7}*\^3\- 7}<$x\ ^^x)*) t^AS. ^ i« 

A>-g-^>JL <g^-fe %7}<$7.}*& Al^Efl^. ^^Rr 

[^o] Oj^jl^ ^ 7^3 3MU 
<27> £ ^o. ^. 7lt} . -^1^ o. ^^^ 7 ] o> # ^ ^JOS.^, -g- M^S] -E-^ 

4"^ ^Aljr oj.a.g. ^JE.«!H^ C_S.*j 3Jflti.e)-3)l^. Z])o]z\ 

4°]^^ s^J-g- ^-71 sj-^s] ^-^1^5. ej-^ ^ sfljael 

-2)1^- 31 cfoi^.co) oi^-tr 4^-^ tf^^ 

<28> ^ ^Oj CfS- 7^7>^ 3Jflti.^-2fl^- efl 0)7-1 ^°1SLJEL# A>-g-^-0. 

o]^ ol-g-^r jL^S. 4^^" cf# y o^ ^7>^7KV a]^^ 
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<29> #7} -E^^ lt A 3*}7) 5)*}^ £ ^£r, Cf^ ^1 t A j2tt 

^ ^7] *1<* 7lx}^-0.5. *1^>JI, #7] *1<* 71^1^- 0.5.^- Ei AjS Cf^. Bj-^-S] *fl2 % 
^IJL-l-i- ^*Kr f^o V 7)^1^4, #7l ^oj- ^l^H # 7 ] *fll 

*112 f^lltt lJEl#^*M -8-71 #^Rr *1<3 71^1^-, ^ #7] 

*1<* 71^1^-oflA-l £^ #7] afll f^litt ^*>J1, 4>7l A]2 f^litt ^-M^ 
A 0 V 7 1 *1^! 71*1^-0.3. #<£*Kr 7}<%7.\ 3Ef-*HrHl, #71 f^ 0 > 7l^l^o,l^ 

^"71 *fll ^«S1 <&2j-$= ^JEL^EM # 7 ] -o o > 71^1^-Sl ^71 3 ^ 

S\JL, #7l 7}<QX} %4?%x\o\}*\ *ll2 t^lltfil U^Rf 3)!=*S\S\o] # 7 1 7>^7> 

<30> o]^, M^cq W>^tb ^*H1» #^1*1 

<31> £ 2^ t^l JL^H Cf^^Al ^"7> < y7>n o V Al^Eflo^ ^ 

^5^1, f^ 0 > 71^1^(100), *1<3 71^-^(200), 7}<$7]- ^^^1(300)3. ^£t}. 
<32> #71 7l^l^-(100)^ *\S. m ^S-i-CXi, X N >* 

^ ^7l *1<* 71 ^^-(200)^-3. ^^JI, ^-71 *1<3 71*1 ^•(200)^-5.-^- *H AiS. Cf^- Sj- 

#5} *)12 ^JIt(\ N+ i, A 2 N)^r *r4!*M. #7l *fll %#3[.#^- 

*U ^71(110), #71 *1<3 71^1 ^-(200)oll a-1 *)12 f^lltt ^Jsfe nf^sl 

*f|l ^71(120), ^7} ^^(llOHH #71 ^1 ^-AlS# #^^^1, #71 

3]^-^^ *\U ^S^l ^ #71 *1<3 71^1 ^(200)°ll *] ^€ *fl2 #a)J-** 
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*M€^*Rr m ^^/cl^^l-ejj^(l30), #7} 2fll ^El/^HEl^^H 

(130)°lH #71 afll t A Jltt ^^€^j^*>^, #7l SjJEL^ ^1 f^llt2] 

^ 3> #7] 7\q 71^1^(200)^1^ ^12 ^tiM* ^El#^*Rr 2fl2 ^El/ 

^1E}#^M(140), 5? #?1 ^2 ^El/cl^EH-^^(140)oflAi ^>7l ^1 #XlJr 

I" 1^* #71 2)12 ^B]/c]^E]t^£ ^ ^ U sj.^ ^^(150)1- i^^Cf. 

<33> #71 *1<* 71^1^(200)^- #71 7l*l^-(100HH #7l 2fll 

A N )-i: t^El^^M 7V^7> ^#*1(300)5 *d^}7lM- #71 

7><y7i- 3##*1(300)<*IM 3^ #7i 2112 ^Jit(x N+1) \ 2N )^- ^Ei^-n^M 

#71 71X1^(100)^.5. #^}°1, #71 7)X}^( 100HH *fll Mlt 

# X^^El^efl^^ZL, #71 ^JE^ ^2 ^Jll-^ ^ ^ #71 7^x1- 71x^(300) 

<HH *I12 t^litl- ^El#Uj#^ ^ 3 ^El/cl^Ell-BflA-l(210), ^ #71 ^13 

^El/cl^El#BJ]A^(2lO)oflA-l f^s} *fl 2 ^113 ^Hl/cl^El#?flA-l (210)5. 

3i] = «H >l)2 4^ nls| (220)1- S^W. 

<34> #71 7}<$7.\ ^^#^(300)^ #71 xl<* 7l^^-(200)^lAi #71 2fl 1 #A]Jr 

\ n )^r ^ffcl, *)g. ^ s}-#Sl 2fl2 ^1Jl#U n+ i, A 2N )^- ^ 
^1^1 #71 xl*j 71x1^(200)^.5 #71 2112 f>iltt #3*Hir 2112 

^71(310), #7l 71x1^(200)^1^ XI 1 ^*Rr i=K^ 2112 

^71(320), ^ #71 2112 ^7l(310HH #71 2fl2 ^KlJLl- #^*>^l, #7l 

^JE.^ 2112 %^lssl ^ ^ #71 xl^ 7lxl^-(200HH 21U ^-xi^s.^. c)^ 

El^^sRr cf^r^l 21U ^Hl/cl^El#?3ix-l(330)l. £^*VcK 
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<35> °}7lAi, # 7 J 7 )^l^-(100)oflAi #71 4| 1 ^MUl •» , X N )3 9J 

J=L^ 3I]^^5]<H #71 ^# 71*1^(100)3 411 ^71(110)5. ^^SlJL, #71 7}<Qz} Q 
^r#*l(300)4H 412 f^it(A N+1 , \ 2 N>3 Sl^«fl£lol #71 7 >°g 

*} 3^r#*l (300)3 412 #^1 71(320)5. ^^^cf. 

<36> #71 f># 7l*l^(100)4H 7><y*> ^#*l (300)5. ^*Rr S}^=*J3l3 6)1 

1- *<4 ^# 7l*l^(100HH #71 411 ^JL-tU!, X N )-§- ^El 

f-^SH ^7l *1<* 71*1^(200)^5. ^fr*^, #7l *1<* 71*1^(200)^: ^# 

7l*l^-(100)<Hl^ 4U x 2 -x N )* cl^El^^^l^H 7HJ*> 3^8- 

*1(300)5 #^*>J1, #7l 7>9j7V ^^#*1(300)^ #71 *1^ 71*1^(200)^1^ ^31- 

411 ^-#«(Xi, x N )-fc 

<37> #71 7><y*> 3^#*1(300)4H ^# 71*1^(100)^-5. #^#S1^- # 

71 «J-^3 

<38> i 3^ ^ 1^41 td-S. ^oj- 71*1^-3 £^1^1, ## 71*1^-3 

^-^Jvg- 7H1^1 -g^S}^, ^71 ## 71*1^(100)^1^ 4U 4^1 71(110)3 5flW.Sl- 
41* T3-oU2.2E.ofl ^ Cfl 04 Si Hl^ #(4l» 1"^ Xi)# ^°J*}^, 

41 w. sl -41* e!H*l cfoi^^sl <4&| ^ ££f ^ ^Qjs} #37}. s|.#ol cfs ££f A 
°^4lSl7l 41^-ofl ^ti.Sl-^1* eflol7-l Cfol^co^ ^ bJ.#o. ^oj^ ^.4 ^oj^V S)-# 

41 Jl*j5li4( 0 l ol^l- '9m& ^(Injection Locking) ' <4 5} ^) , #7l ^<tf 7l 

*1^-(100)3 t\^9\ A}1 ^#71(110)^ ^-*] S=41 ttl-el- *15 q-^ ^ 2}-#3 
411 t^llt(Xi, \ N )^- ^Al^ 411 ^El/cl^El#^^(i30)5 3B^t}. 
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<39> # 7 ] X| 1 ^3 /t]^B| 1-2^(130)^ ^" 7 1 *U # 

^^Jl, #7l X| l ^JIKAl \ H )-& Xl2 ^El/cl^Ell-^/cl (140)5. ^ 

SM, #71 X| 2 ^El/cl^El#^j^(140)^ #71 <y*m XI 1 Mlt(\i, X N )* 

<40> #71 XU t^t(X!, X N )^ XI 1 4^ ^s)(i50)X| sl«fl 5il = 

«fl£T}. oj 7 H, ^"71 XU sMI *1 3 (150)41 ^*fl ^71 XU #41Jl«-U 1( \ N )S1 

^^-7> ^JEL^S^ XI 2 ^Hl/C1^EH-^A1(140) ^ XU ^Bl/cl^El^^jA^ (130)5 XI € 
& 3^1, ofl«- l-Ol #71 X| 2 ^El/C1^E]1-BJ1A-I(140)^ #71 S|S.^^ XU #41JlH1 
» 1:<X, \l)« ^^Hl#eJj^l^H ^71 XU ^El/^^E]#HflA^(130)5. ^^JL, #7l 
XU <SEl/c^El!-3H(130)£r A oM X| 2 ^El/cl^El^ajA-1 (140)5 ^ XU 
^5L(41» 1"<X, \l)» ^71 XU ^7l(110)oll ^^Al^lcf. olS.^, XU 
71(110)^ #71 = XU ^3L(411- l-^X, \i)^l SlSfl «y^|^ 

<41> ifrlg, #7l XI 2 ^Hl/C1^E1#^|A-I(140)fe #7l 7l ^(200)^.5^- B\ #7l 

XI 2 M^#(X N+ i, A 2N )* t^^H ^"71 XU ^1 71(120)5 ^*Vcf. <^7H, 
#71 XI 2 ^El/^^El#Sl^(140)^ AWG B|-^Sl ^/c^Ej-f-^HS.*! -^aHI XU 
MUl, -. A N )^ XI 2 ^«(X N+ i, X 2 N>* ^El/^^E]#^^ ^ ^ ^4. 

<42> £ 4^ ^ofl rc)-=- Xl^ 7l7l^ ^ 7>^7> ^^#^1^1 M-Bf^l i^i!5 

*U 7><^7> 7lxl^-(300)<Hl^ XI 2 ^71(310)^1 XI « 3 -XI* «IM*| ^}SL 

H.41 cfl^sl al?i>a# #H1» A N+ i)-i: Sl^l^i XI tie) -XI* ell 

<Xt1 ^ol-2. = sl c^el ^ ££f ^ ^<y^ ^-4 4#ol cf= 2.= -i-^ ^Xl5j7l nfl-g- 
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^#^°r °1^> '^'S ^(Injection Locking)' °1 2} , #7l 7><y^> 7l^l^-(300)^ 
tHr^ ^]2 ^71(310)^ ^ S-S-ofl z^-q- a^ cfs. jl^ 2}-#ol ^ 2 

Xn+i. ^2N)* ^3*1 *J *H ^b]/^^e]#?3!^(330)S. 

<43> ^-71 7fl4 H^/^ ^3 #^1(330)^ #7l ^2 ^S#(A N+ i, ^2N)^r 

#7l ^12 ^Jlt(X N +l- -, ^2N)^ ^13 ^^/^^^#^Ai(210)S. 

^^h, #71 m ^E]/ci^^#^Ai(2io)^ #71 «a^€ ^12 ##j:#a N+1 , 

< 44 > Aj. 7 | aj) 2 ^-4Ut§(X N+ i. X 2N )^ *fl2 4^ ^1^1(220)^1 ^«fl 5] 

c^nf. <^7H. -# 7 ] A\2 ^ ^1&|(220)<H1 ^*ll #7l x\}2 ^SL-I-CXn+i, X 2 n) 
o] oj«. 7 |. ^cati^ ^e]/c^e]S«H(210) g *fl4 ^Hl/cl^El#i3jA-l(330)S- 7fl 

3^1, <4|* #7l ^13 ^El/C1^E1#^A-I( 2 10)7l- #7l ^S.*^ *fl 2 #AlJr( 

<« l-<H,X N+ i)« ^^EH-^^l^ #7l afl4 ^El/cl^El#a]A-](330)S. ^^VJl, # 

71 7^14 ^El/cl^El#HjA-l(330)^ #7l *fl 3 ^El/C1^B1#B31A^(210)S. JfE) 

^2 #^1J> (<« 1-^1, \ N+ i)* #?1 7fl2 ^7l(310)oll °15L*1, #71 ^112 

^#71(310)tt #71 s^s.^ 7412 ##JLH-I- #<H, X N+ i)^ 3*H ^ 

<45> #71 7)13 ^Bl/Cl^EH-l3lA-l(210)^ #7l ^Oj- 7) ^ 100)^^ Til 1 % 

A Jlt(^l, X N )-i- *H0*H #71 7)12 ^71(320)5. <^7}*], ^7} 7113 
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^E)/c]^El^^^(210)^ AWG E]-<a^ ^/c^i^l-SHs.^ ^Ajofl fA}i t ( Xli 
-, A N )2f ^12 ^]3L*U N+ i, ^2N>* ^/^^l"^ ^ ^ 5a^. 

< 46 > £ 5 ^ ^-^ofl 4^ 4^ nie^ «U} ^-^-i; M-b}-\H S^A^ , Tfll ^ ^12 
4^ ^^(150, 220)^ t%q s.^^- 7>^14. ^, s^i cfl^^ #Ajjr ^-^-^ ti>A>( 

<47> £ 5(a)^r *fll ^ ^1^(150)1- M-E]-^ £^o.SAi, Aj-71 ^ei(150)^ 

#°o V 7)*l^(100)iliM^ *fll tA]3:t( Xli ... f Xn )^ ^J=L 2]c«fl Al^Jl, 

^71 7><a^> ^^^1(300)^.5.^ #1^ A}2 t^2t(A N+1) A 2N )^ S-^- 

<48> £ 5(b)^ *l)2 4^ »)e| (220)1- ^b}-\H S.^ , Aj- 7 1 £ 5(a)£}- «>tfl 

S. ^"71 7pg^ ^#*l(300)JLsL ^-B] ^12 #4lJL§U N+1 , X 2 n)^t 

Al^lJl, 7l^l^-(100)-OS. -f-E] *fll ^^l-CAi, A. N )£r 

<49> £ 6 o. AWG E}<yo} ^E]/tq^E^#eJ]A-l oj saJ^. q.^ufl £^0^ , 

Sj-JL, *))3 cfl^^-S \ N+1> A 2N * ^*H, 4^ 3^3*- ^ 5^. 

* 1M1 £-2^ ^ 91°-*), £ ^Al^oflA^ ^-^ tfle^ C-te(1530~1562nm),i- A>-g-*> 
W ^^-^ L-fc(1570~1605nm)* A>^-^-cf. # 7 ] cfl<*j£- ^Aloflofl nJ-Bj- ^em^ o. 
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*\ 7>*1 A>^-ol^ ( ^T^^H ^£ £ ^Aj * $<fl 

<52> ^71 £ **8<H| ^ ^«fl #3€ lJJf« 

<53> £E*b, 7]^l^-52}- 7><S^> ^^jo] #^0.5. ^7H 5)1 « El -3)1^- Efl oj *J tj-o] 
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11 

*1* 7}x)^SLsL!f-E.] cf^ sj-xj-o] ^ 2 fAi^tf ^tfsHr 71^1^-; 

#7l 7]X]^<%*\ *dir& #7l m f^lltt t]|E]f^5H 7><g*> 

#*liiL ^M^M- #7l 7>«3^> 3^r#*HH €^ #7l *fl2 ^El#^^l*> 
^ #7l £*«Hr ^1^ 7)^1^-; ^ 

#7l *1<* 71^^-oflAi #71 afll ^LJlM- ^#*>JL, #71 2112 f^lltl" 

#$*]?\ #7l *13 #^Hr 7>^7> 3^T#*1* £^>fec|l, 

#7] ^# 71^1^1^ ^-71 2111 ^^#21 5El = ^Slol a o V 7] ^o o V 

71^1^-21 2111 ^715. ^SU, #71 7>^7> ^#*HH *fl 2 ^ 

j=L- Hl-^^o^ # 7 J 7].og^ ^^cq ^2 ^7lS 3} -8: ^HJilS. ^ sfl 

511^7-1 Cfol^co^ o]^ s^j o. c]^.^ j7^£ S}-#£-^- Cf##^ ^ 

^1 ^7>^7>^ Al^efl. 
2] 

3^ 1*<H1 #71 71^1^, 

#71 afll f^llft #^*Kr ^21 afli ^#71; 

#7l 71^^-oflA-l #^5) ^2 ^Jlt# *r4l*Rr ^21 *Ql ^A]7l; 
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#7] m &H7)°\}*\ #^ ^7) Tfll #^^V51, #7l 5X) = ^^ % 

gj ^-71 7]«\ 7}7}^o\)^\ ^fl2 ^Slr-i- t^^^Kr t\^9\ 

#7l ^Ej/t^^^l-Si^^A^ # 7 1 ^1 ^Jl** H^l^S} 

-H, #7l 3]_E.HJjSl ^-Al^l-o] ^-^ ^ #7l *l<*j 71^1^-oflAi ^12 f^lSt 

* ^^#^1*}^ ^2 ^E^/^^El^^^; £ 

#7l ^12 ^El/cl^^^HlA^lAi a o V 7 ] ^ U ^AjJrS. o^tL-g. ^. 7l ^ 2 ^/ 

5- eflo]7i Cfoiono] ol^fl^ ^JA o] S)-^* ^ u o V ^ # 

7>^7>n 0 l- AlAg, 

[^T 1 * 3] 

^t 1 * 2%H1 &<H^, # 7 1 7^12 ^E]/rq^^#?3]A^ AWG Bl-<^ m^/^^E]l-^ 
?J-§: Sfrfe eflolx-l cM.2_;el^ -31 

4] 

^3 3^ 5J-g- O.S 2)1^.^1 -511^- efl °1 *| Cfol^c o) ^ H ol^j^ 5^ 

5] 

l^H] S^i. #71 *1* 71^1^, 
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42 t^lt^l ^ £ ^-71 7>^7> 71^1^-^Ai *Q 2 ^IJL** ^H)*^*^ 

^13 ^/c^e^^H; ^ 

-S-71 ^13 ^/^^M^olM 7fl2 ^4lJL«- ^13 ^^/c]^El#^ 

6] 

5^H1 $Z<>H, ^-71 ^7l 7fl3 ^El/C]^E]#BJ1^^ AWG ePJ^ ^Bl/C]^E1 

7] 

1%H1 5a<^, Aj. 7 i ypg^V ^^^l^, 

A oM t A Jltt #3*Kr ^12 ^7]; 

Aj-7] ;*}^<3 ^11 1 f^Jitl- =rHl*Rr 4^ 42 ^71; ^ 

#7] *fl2 ^]7HH -^-7] 7112 f^llt #^*>^L, ^"71 ^JEl^ 7112 #^1 

^ ^ ^"71 ^1^ 71^^-oflAi ^€ 71U ^-Al^ll-^ ^E^^^Hr CK-O} 
TlH ^E^/cl^^l-BflA^l- ^J-g; ^ ^ °J ^ *fl^3 ^ ^ 
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I^t 1 * 8] 
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Xi~Xn A,N+1~A,2N 
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